04/09/2007 21:52 FROM: Fax 



TO: 0121S712738300 



PAGE: 006 OF 014 



Application Number: 10/577,055 
Date of faxing: 04/09/2007 



RECEfVED 
CENTRAL RUCCENTBR 



SEP 0 4 2007 



AMENDMENT TO THE CLAIMS 
Please amend the claims as follows: 

1. (currently amended) A method for conotructinc converting a t least one digital 
input signal and providing to a t least one analog representation signal thereof, 
comprising: 

(a) feeding a DSP with said at least one digital input signal and a synchronization 
clock, 

(b) repeatedly identifying a model of a oongtruoting digital to analog waveform 
converter dcvioo f or creating a representation of the relationships between said DSP 
digital outputs and at least one of said at least one analog representation signal of oaid 
oonstruoting dovioo , wherein said digital to analog waveform converter o onotruoting 
device comprisesmg discrete output devices and a MIMO system, 

(c) said DSP is calculating n digital outputs, by using said at least one digital input 
signal and the identified model of sai d oonatruoting dovioo digital to analog waveform 
converter, 

(d) said n digital outputs are received by k discrete output devices comprisingij-i» 
total, n digital inputs, m analog outputs, and simple conversion rules between said n 
digital inputs and said m analog outputs, 

(e) said MIMO system receiving said m analog outputs, and providing at least one 
output analog signal equivalent to said atl least one digital input signal. 

2. (currently amended) The method of claim 1, wherein said MIMO system is 
oonstruotod from comprises l ow accuracy components featuring high bandwidth, high 
gain, and low current consumption. 

3. (original) The method of claim 1, wherein said MIMO system comprises passive 
components. 

4. (original) The method of claim 1, further comprising clock skew. 

5. (original) The method of claim 1, wherein said MIMO system is time varying 
according to said synchronization clock. 



-5- 



PAGE a/14 • RCVD AT 9/4/2007 2:50:39 PM [Eastern Daylight Time] • 8VR:U8PTO-eFXRP-5/10 • DNI8:2738300 • CSIDiFax 



" DURATION (mm-86):05-60 



04/09/2007 2l!52 



FROM: Fax 



TO: 01215712738300 



PAGE: 007 OF 014 



Application Number: 10/577,055 
Date of faxing: 04/09/2007 

6. (currently amended) The method of claim 1, wherein said identifying the model 
oomprisinp comprises i dentifying the inverse relation. 

7. (currently amended) The method of claim 1, wherein said identifying arthe_model 
compriging comprises f eeding at least one known digital signal to said at least one 
digital input signal in a training period, and reading said known digital signal and 
digital result from at least one AB€ -analog to digital converter c onnected to said at 
least one analog representation signal, and identifying the model of said digital to 
analog waveform converter eonstructing dovico b y applying a system identification 
algorithm. 

8. (currently amended) The method of claim 7, wherein said at least one known 
digital signal oomprising comprises a sequence of independently and identically 
uniformly distributed pseudo-random numbers. 

9. (currently amended) The method of claim 1, wherein said model is identified by 
applying an identification algorithm that io using on comprising a-priori statistical 
knowledge. 

10. (currently amended) The method of claim 1, wherein said digital to analog 
waveform converter o onatruoting dovioo is enclosed in a system performing several 
signal processing functions which contains information regarding said at least one 
analog representation signal, and said information is sufficient for enabling on 
idontifioation algorithm of the mod e l oonstruoting d e vic e the step of identifying the 
model of the digital to analog waveform converter . 

11. (currently amended) The method of claim 1, wherein an additional digital to 
analog waveform converter oienal oonotruotor comprising a system model with 
unkhown parameters is used for identifying said model of a oongtructing d e vio e _ said 
digital to analog waveform converter, and unknown parameters of both models are 
identified by joint model identification algorithm. 

12. (currently amended) The method of claim 11 where said joint model 
identification algorithm is based on feeding said digital to analog waveform converter 
constructing d e vic e w ith at least one known training sequence. 

13. (currently amended) The method of claim 12, wherein said at least one known 
training sequence oomprioing comprises an independently and identically distributed 
pseudo-random sequence. 
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14. (currently amended) The method of claim 1, wherein ooid identifying a model 
oomprioing the step of identifying the model further comprises low speed 
components sampling said at least one analog representation signal every few samples 
and training only on the sampled samples. 

15. (currently amended) Hie method of claim 1, wherein aoid identifying a model 
oomprioing t he step of identifying the model further comprises a low speed DAC 
reference, wherein a training digital signal is fed both to said low speed DAC 
reference and to sai d oonatruoting dovioo digital to analog waveform converter, and 
the analog output signals of the l ow speed DAC reference and said at least one analog 
representation signal are subtracted in order to create an error signal; said error signal 
is sampled and fed to said DSP for training. 

16. (currently amended) The method of claim 1, wherein said discrete output devices 
oomprioing comprise at least one low resolution digital to analog converter. 

17. (original) The method of claim 1, wherein the value of each of said m analog 
outputs is selected from a predefined group of values. 

18. (original) The method of claim 1, wherein said m analog outputs are time varying 
according to a predetermined waveform. 

19. (currently amended) The method of claim 1, wherein said MIMO system is 
selected from the group consisting of continuous MIMO system, and-MIMO system 
having a unified model, and continuous MIMO system having a unified model. 

20. (currently amended) The method of claim 1, wherein saidr 4he step of c alculating 
the n digital outputs 4s-bv -comprises inverting said model by using internal controller 
in order to keep the error to be within a deterministic or probabilistic set of predefined 
constraints and internal constructing device for implementing, in the digital domain, 
the mathematical equivalence of the transfer function of sai d constructing d e vic e 
digital to analog waveform converter . 

21. (original) The method of claim 19, wherein said MIMO system is a linear MIMO 
system. 

22. (cancelled) 

23. (cancelled) 

24. (currently amended) The method of claim 1, wherein said MIMO system is a 
linear MIMO system, and ooid identifying said model of aaid at looot one digital input 
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nignnl prnvifiing nt loont ono analog roprQaontation Gignal thoroof oomprioin^ t he isteo 
of identifying the model further comprises L MS technique. 

25. (currently amended) A method for oonatrucfting at least ono digital i nput signal 
and providing analog roprosontotion thoroof, comprising: 

(a) feeding a DSP with at least one digital input signal and synchronization clock, 

(b) occasionally or within a repetitive training period, said DSP is identifying a 
model of a digital to analog waveform converter a t loast ono diaoroto output dovioo 
and m MIMQ atagofl. roforrod to as oonatruotinp dovioc, wherein said digital to analog 
waveform converter comprises at least one discrete output device and m MIMQ 
stages, and whereby the model f or oroating a roproaontation of r epresents t he 
relationships between digital outputs of said DSP and at least one analog output 
signals of the m MIMO stages, 

(c) calculating n digital outputs, by using said at least one digital input signal and the 
identified model of aaid oonatruoting dovioo , 

(d) said n digital outputs are received by said at least one discrete output device 
comprising, in total, n digital inputs, m analog outputs, and simple conversion rules 

between said n digital inputs and said m analog outputs, 

(e) corresponding MIMO stage to each one of said m analog outputs, excluding first 
MIMO stage, are receiving at least one analog input signal from the preceding stage 
and the appropriate analog signal said at least one discrete output device; first MIMO 
stage is receiving only the appropriate analog signal from said at least one discrete 
output device; all m MIMO stages are providing at least one output analog signal; last 
MIMO stage is providing at least one output analog signal equivalent to said digital 
input signal. 

26. (currently amended) The method of claim 25, wherein each of said m MIMO 
stages oompriaing comprises a ttenuating the signal, and adding a predefined constant 
or subtracting said predefined constant from said attenuated signal, according to said 
DSP decision. 

27. (cancelled) 

28. (original) The device of claim-37_55, wherein said analog representation having 
RMS below 10 mili volt at frequency above 10 MHz. 

29. (cancelled) 
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30. (original) The device of claim ^ 55, wherein said synchronization clock is a 
signal selected from the group consisting of fixed pulse shape and frequency, and any 
deterministic signal featuring frequency. 

31. (cancelled) 

32. (cancelled) 

33. (cancelled) 

34. (currently amended) The device of claim ^ 55, wherein said DSP is 
implemented by two separate DSPs^ 

35. (currently amended) The device of claim ^ 55, wherein said training generator is 
implemented within said DSP. 

36. (cancelled) 

37. (currently amended) The device of claim 3^ 55, wherein said oonstruoting device 
is enclosed in a system performing several signal processing functions which contains 
information regarding said at least one analog representation signal, and said 
information is sufficient for onabling on id e ntification algorithm of i dentifying t he 
model constructing device . 

38. (currently amended) The device of claim 3 ? 55, whoroin further comprising a n 
additional oignal oonstruotor digital to analog waveform converter c omprising a 
system model with unknown parameters , whereby said additional digital to analog 
waveform converter is used for identifying said model of a constructing d e vic e, and 
unknown parameters of both models are identified by joint model identification 
algorithm. 

39. (currently amended) The device of claim Of f- 55, further comprising w horoin oaid 
identifying a model oomprioing low speed components , wherebv said low soeed 
components are sampling said at least one output analog signal every few samples and 
training only on the sampled samples. 

40. (currently amended) The device of claim 3^ 55, wherein said discrete output 
devices further c omprising. at least one low resolution digital to analog converter. 

41. (currently amended) The device of claim 27 55, wherein said MIMO system 
device is selected from the group consisting of continuous MIMO a ystom device, and 
MIMO oVot e m device h aving a unified model, and continuous MIMO ovotom device 
having a unified model. 
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42. (currently amended) The device of claim 41, wherein said MIMO oyotom device 
is a linear MIMO syst e m device . 

43. (currently amended) The device of claim 37 55. wherein said device is 
implemented as a multi-stage configuration. 

44. (currently amended) The device of claim 3 ? 55. wherein said device is 
implemented as a multi-stage configuration and said multi-stage configuration further 
comprising an iterative control s, whereby said iterative control is transferring a 
residual error to subsequent stages in each stage where the control function is 
successfully implemented^ 

45. (currently amended) A multi-stage digital oipnala oonotruoto r digital to analog 
waveform converter comprising stages, wherein each stage oomprigin e comprises : 

(a) amplifier amplifying an input digital signal, 

(b) means for approximately integrating the amplified digital signal, 

(c) means for synchronizing said multi-stage digital signals constructor, 

(d) means for adding at least one predefined correction to said amplified digital 
signal. 

46. (original) The device of claim 45, wherein said analog output signal having RMS 
below 10 mili volt at frequency above 10 MHz. 

47. (original) The device of claim 45, wherein said amplifier is open loop 
transconductance amplifier. 

48. (original) The device of claim 45, wherein said means for synchronizing 
comprises switching amplifier according to a clock. 

49. (currently amended) The method device o f claim 45, wherein said means for 
comparing the integrated amplified digital signal with a threshold comprising a 
training generator feeding at least one known digital signal to said input digital signal 
in a training period, and reading said known digital signal and digital result from at 
least one ADC connected to said at least one analog output signal, and identifying the 
model of said multi-stage digital aignala oonatruotor digital to analog waveform 
converter b y s^plying a system identification algorithm. 

50. (original) The device of claim 49, wherein said training generator is implemented 
within said DSP. 
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51. (currently amended) A parallel multi-stage digital input oonotruoto r digital to 
analog waveform converten comprising: 

(a) plurality of digital input oonatruotora digital to analog waveform converters 
receiving at least two different digital input signals, 

(b) said plurality of digital input oonatruotorg digital to analog waveform converters 
are placed on the same silicon substrate, featuring crosstalk between themselves s aid 
plurality of digital input oonotruotora , 

(c) a common DSP^ f&f - whereby said DSP is t reating said crosstalk effect, 
whereby each of the plurality of the digital to analog waveform converters o tago of 
QQoh muhi Gtago digital input oonatruotor oompriaing comprises : amplifier amplifying 
an input digital signal, integration means for integrating the amplified digital signal, a 
synchronization cloc k - aynohronizing said multi stag e digital input ooiifltruotor , and a 
comparato r for comparing the intogratod amplified digital signal with a throahold, and 
adding at least one prodofinod oorrootion to said amplified digital signal . 

52. (currently amended) A method for oonstruoting at least one digital input signal 
and providing at least one analog r e pr e sentation signal thoroof, comprising: 

(a) feeding a DSP with said at least one digital input signal and a synchronization 
clock, 

(b) said DSP io calculatin g, bv said DSP, n digital outputs, by using said at least one 
digital input signal and a digital to analog waveform converter m ode l of said 
oonstruoting device, whereby s aid model can bo oonaidored as having auffioiont 
aoouraoy , 

(c) naid n digital outputa ore roooivod r eceiving b v k discrete output devices said n 
digital outputs: said k discrete output devices c omprising, in total, n digital inputs, m 
analog outputs, and simple conversion rules between said n digital inputs and said m 
analog outputs, 

(d) receiving s aid -bv a MIMO system r e c e iving said m analog outputs, and providing 
at least one output analog signal equivalent to said atl- least one digital input signal. 

53. (currently amended) The method of claim 52, wherein said campl e r M IMO 
system can be considered as time invariant by using analog or digital compensation 
methods. 
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54. rnew^ The method of claim 7. wherein sa id analog to digital converter and said 
digital to analog waveform converter are adaptive and trained together. 
54. (new) A device comprising: 

fa) a digital to analog waveform converter comprising: (i) at least one discrete output 
device and (ii) a MIMO device: said discrete output device comprising simple 
conversion rules between said digital inputs and said analog outputs: said discrete 
output device is connected to said MIMO device: and said MIMO device comprising 
at least one analog input and at least one analog output; 

(b) A DSP connected to at least one digital input signal, a synchronization clock and 
at least one discrete output device, whereby said DSP, occasionally or within a 
repetitive training period, is identifying a model of said digital to analog waveform 
converter for creating a representation of the relationships between said digital outputs 
of said DSP and at least one of the analog output signals of said MIMO device: 
whereby said DSP while not in training mode is calculating the appropriate input to 
the at least one discrete output device using said model to provide at least one output 
analog signal equivalent to said digital input signal. 
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